Abstract Outcomes in the field of genetic counseling have not been well-defined or categorized, despite pressures to provide evidence-based measures in all areas of healthcare. This study describes a process to elucidate and categorize a wideranging set of outcomes as characterized by diverse groups of practicing genetic counselors. Semi-structured focus groups were conducted at the National Society of Genetic Counselors 2013 NSGC Annual Education Conference during an educational breakout session. A general inductive qualitative research approach was utilized to code focus group notes, categorize them into themes, and compare them across specialty groups. A total of 107 individuals participated in 14 focus groups, consisting of specialists in cancer (n = 20), general genetics (n = 40), prenatal genetics (n = 11), and Bother( n = 36). Of the twelve genetic counseling outcomes themes identified, the most common across focus groups included: 1) appropriateness of testing and accuracy of results interpretation; 2) psychosocial outcomes; 3) adherence to or receipt of appropriate medical management; and 4) patient and provider knowledge. Data assessed by specialty demonstrated similarities in outcomes themes, suggesting that a common set of genetic counseling outcomes would likely be appropriate to cover the majority of needs for the profession. Results can serve as a platform from which to build a more well-defined and comprehensive set of outcomes.
Introduction
Evidence-based medicine, including comparative effectiveness studies and patient-centered outcomes research, has become a major healthcare focus (Graham et al. 2011) . Pressures now exist to prove that all clinical interventions, including genetic counseling, have beneficial outcomes (Tuckson 2009 ). The National Society of Genetic Counselors (NSGC) has therefore made identification of quality measures and outcomes specific to their field a priority. In fact, the NSGC 2014-2016 Strategic Plan lists BEstablish NSGC as the standard-maker that identifies quality measures for genetic counseling services^as a key element of the plan (BNational Society of Genetic Counselors,^n.d.) .
Previous work to identify outcomes of genetic counseling and testing has elicited several outcomes including service delivery outcomes (e.g. efficiency) and patient related outcomes (e.g. satisfaction, knowledge, and empowerment) (Baldwin et al. 2012; DeMarco et al. 2004; Mcallister et al. 2011) . However, genetic counseling outcomes have not been systematically elicited from practicing genetic counselors and compared across genetic counseling specialties (e.g. prenatal, cancer, and general genetics).
Of the published genetic counseling outcomes studies, the majority have focused on cancer genetic counseling (Burke et al. 2000; Cabrera et al. 2010; Cragun et al. 2014) . Cancer genetic counseling provides a setting in which health behaviors and status (e.g. adherence to cancer surveillance and cancer development) can be used as outcomes. Other genetic counseling specialties may not be as amenable to behavioral change or treatment and connecting a genetic counseling outcome to health status may be incompatible with practice or perceived as contrary to the principle of patient autonomous decision-making.
The goals of this research were to: 1) elucidate a wideranging set of outcomes as described by practicing genetic counselors, 2) categorize outcomes, and 3) compare them across specialty. Here we report the findings from 14 focus groups of genetic counselors, categorized by the most common genetic counseling specialties identified in the NSGC Professional Status Survey (prenatal, cancer, general genetics) as well as focus groups that consisted of 'other' genetic counseling specialties (e.g. cardiac, laboratory).
Methods Procedures
The study was approved by the University of Minnesota and St. Vincent Hospital Institutional Review Boards. An educational break-out session on outcomes was submitted and selected by the NSGC Education Committee for inclusion in the 2013 NSGC annual education conference (AEC) agenda in Anaheim, CA. A semistructured focus group study design was developed according to Patton (Patton 2002) . To execute the focus groups, experienced focus group leaders were recruited through the NSGC Access and Service Delivery (ASD) Committee. A total of 15 people volunteered as potential focus group leaders. The leaders were supplied with an interview guide, created by the authors, as well as offered an optional informational conference call prior to administration of the focus groups. Given the desire to determine if certain outcomes might be unique to genetic counseling or different across subspecialties, the interview guide consisted of the following three open-ended questions with probes: Note takers were recruited from the University of Minnesota and the University of Michigan Genetic Counseling Programs as well as the ASD committee. Eight students and seven volunteers from NSGC offered to take notes. Note-takers were given guidelines on proper note-taking at the AEC prior to the focus groups. Briefly, they were instructed to write down all of the ideas that were elicited from all group participants for each of the three questions.
Participants
Participants were recruited through an educational break-out session taking place at the NSGC AEC. Upon entering the educational session, participants were given an anonymous demographic questionnaire and an information sheet summarizing the study goals, procedures, confidentiality and voluntary nature of the research. Participants were then divided into four groups based upon their primary area of counseling expertise including prenatal, general genetics, cancer, and Bother^genetic counseling specialties. Participants were given an overview of outcomes in healthcare and genetic counseling via a 60 min didactic presentation. The first author (HZ) explained the aims and structure of the focus group interviews and reviewed the study information form. Individuals who did not want to participate in focus groups were then permitted to leave the educational session.
Data Collection and Analysis
Hand-written notes taken by the designated note takers and the participants' demographic forms were collected by all focus group leaders after the discussions. Notes from all 14 focus groups were transcribed into electronic documents. Note-takers and focus group leaders were asked to review these transcribed notes. Twelve of the 14 note takers and all focus group leaders reviewed, edited, and approved the notes within 2 weeks after the focus groups. The other two note-takers did not respond to emails requesting review of their notes. Demographic data were analyzed and descriptive statistics reported to characterize the study participants.
A general inductive qualitative research approach was utilized to analyze notes from the 14 focus groups (Thomas 2006 ). An independent parallel coding process was performed by two of the authors to identify initial codes. A third author served as a stake-holder check (Thomas 2006) . These three authors then reviewed the initial codes and categorized them into themes that were independently reviewed by a fourth author who pointed out that several of the themes were processes or roles of the genetic counselor and not outcomes. Due to initial difficulties in coding and classification, a framework was identified to help categorize codes within three broader outcome domains described by Proctor et al. (2011) . In accordance with Proctor et al. (2011) , the implementation outcome domain included outcomes reflecting the deliberate actions taken to implement treatments, practices, and services. The service system outcome domain was defined according to the Institute of Medicine Standards of Care and included themes such as timeliness, efficiency, and safety. Lastly, the client/patient outcome domain included outcomes related to changes reported by or measured at the patient level (Proctor et al. 2009 ). Several group discussions took place to finalize the code definitions and reach consensus among authors on which codes reflect the major themes that emerged within each of the three domains. Throughout this iterative process, initial codes were grouped into themes describing roles of the genetic counselor and associated outcomes. The final genetic counseling outcome themes were cross-referenced with the initial notes to check accuracy of the intent in the data. During this iterative process we created a summary for each theme and eliminated a few themes that we had difficulty relating to outcomes (e.g., distribution of labor across healthcare providers, providing nondirective counseling, and working with diverse patient populations).
Once this process was complete, the number of codes within each of the outcome themes was totaled for each focus group as follows. If the code came up several times in the course of discussing a single question, it was counted only once for each group. However, if participants' responses to all three questions elicited the same code, it was counted three times. Similarly, if the code was elicited in response to two questions it was counted twice. We then added totals across all focus groups and ranked the outcome themes from most frequent to least frequent. Upon dividing the focus groups by specialty we repeated the tallying of codes and ranked outcome themes according to each specialty. This allowed us to compare rankings across specialty groups and explore whether some outcomes were potentially more or less salient to different specialties. Finally, alongside the summary of each outcome theme we listed measureable outcomes extracted from the focus group notes. In most cases we used the participants' wording to capture these outcomes, but in a few cases we used a label that was more succinct and/or measurable to summarize the theme.
Results
A total of 107 individuals participated in 14 focus groups. Focus groups were divided by specialty with three cancer groups (n = 20 participants), five general genetics groups (n = 40), four 'other' groups (n = 36), and two prenatal groups (n = 11). Participants represented a range of ages, years of experience with genetic counseling, geographic regions, primary work settings, specialty roles, and experience with outcomes (Table 1) . Focus group discussions were lively and participants were engaged for the entire allotted time of 45 min.
The thematic categorization of codes resulted in a total of twelve main outcome-related themes presented in Table 2 . When considering all focus groups, the most common outcome themes fell within the client/patient outcome domain and included: 1) appropriate ordering of genetic testing and accurate interpretation of test results; 2) adherence to or receipt of appropriate medical management; 3) psychosocial outcomes; and 4) patient and provider knowledge. The next most prevalent outcome themes across focus groups fell within the implementation outcomes domain and included: 1) coordination and improvement of care; 2) autonomous decision making and informed consent; 3) accurate and complete risk assessment; and 4) providing patient resources. Less frequent outcomes included the remaining implementation outcome (verifying patient insurance), both service system outcomes (timely access to care and decreasing healthcare costs), and the remaining patient outcome (satisfaction). Finally, we identified a theme that spanned across the outcome-related themes, which was the impact of the genetic counselor on the patient's family. Participants stated that genetic counselors not only provided services to the patient but had a Bfocus on the family.^Reference to the family arose in individual outcome themes such as the impact of genetic testing, coordination of care, and patient knowledge.
With few exceptions, nearly all of the outcome themes were independently reported by all specialties (Table 3) . Nevertheless, responses to the question, BWhat do you do in your specialty (i.e. cancer, prenatal, general genetics) that is different than genetic counselors that practice in other specialties?^varied by specialty. Cancer genetic counselors most commonly reported that adherence to or receipt of appropriate medical management is an area that is the most different for cancer compared to other specialties. Genetic counselors practicing in general genetics reported that both psychosocial aspects and coordination of care were most different in their practices compared to other genetic counseling specialties. Autonomous decision-making and informed consent was the predominant theme in the prenatal genetic counseling group. Finally, those practicing in Bother^specialty areas noted that coordination of care was the most different about their specialties.
Discussion
The majority of literature on outcomes in genetic counseling is focused on quality, satisfaction, (Cabrera et al. 2010; Hunter et al. 2005; Randall et al. 2001) , knowledge (Baldwin et al. 2012; DeMarco et al. 2004; Elliott et al. 2014; Zellerino et al. 2009 ), perceived control/empowerment (Berkenstadt et al. 1999; Inglis et al. 2014; Mcallister et al. 2011) , and psychological outcomes such as anxiety, cancer-related stress, and psychological distress (Hamilton et al. 2009; Kasparian et al. 2007; Keller et al. 2008; Pieterse et al. 2007; Randall et al. 2001) . These previously studied outcomes were identified by genetic counselors in our study. Some of the outcome themes that were most common across our focus groups are relatively uncommon in the genetic counseling outcomes literature. These include adherence to or receipt of appropriate medical care and appropriate testing. One reason appropriate testing may have been salient across focus groups in our study is because there was a presentation at the NSGC AEC prior to this EBS about substantial healthcare cost-savings when genetic counselors are involved in ordering of genetic tests. Several recent publications also illustrated how genetic counselors may contribute to appropriate testing and/or cost savings (Cragun et al. 2014; Miller et al. 2014) .
Appropriate testing and cost savings are outcomes of importance to several stakeholders. However, as the cost of genomic testing continues to decrease with increasing advances in next-generation sequencing, determining the appropriate or most cost-effective test may become less relevant to genetic counseling practice. At the same time, accurate interpretation of test results will become even more important due to challenges posed by increasing numbers of variants of unknown significance, which have been misinterpreted by healthcare providers or patients (Vos et al. 2008 ). In addition, there are challenges determining the clinical relevance and appropriate medical management when pathogenic mutations in moderate penetrance genes are identified. In the case of a variant of uncertain significance or mutation in moderate penetrance genes, medical recommendations may be most appropriate if they are based on all available information, including the family medical history. This highlights the potential importance of an accurate and complete risk assessment, which was another outcome elicited in our focus groups that could be systematically studied as it relates to the receipt of or adherence to appropriate medical care. Patient adherence to or receipt of appropriate medical management is an appealing outcome because it is expected to improve patient health outcomes. Although adherence could be influenced by a variety of factors, it is fairly easily measurable and could be investigated more with respect to the role of the genetic counselor. According to a recent review article, multiple studies have shown that overall compliance of patients increases after receiving a high-risk estimate from genetic testing for a given condition (Schneider and Schmidtke 2014 ). Yet, the extent to which adherence is influenced by the genetic test result itself versus who discusses the results and how is often unclear. In one study, involvement of a genetic counselor (in addition to or compared with other types of healthcare providers) in a pediatric genetics visit was associated with increased patient adherence to medical recommendations made during the visit (Rutherford et al. 2014) . This is in contrast to other studies dealing with more complex diseases such as diabetes and hypertension, where genetic counseling may not significantly change behavior for individuals with low risk variants (Grant et al. 2013; Taylor and Wu 2009) .
The impact that genetic counselors have in facilitating coordination of care for patients was also suggested as an important outcome by many of the participants in this study. Although to date there have been few studies of the effect of genetic counseling and genetic counselors on coordination of care, many genetics practice guidelines refer to coordination of care as an important role (Kishnani et al. 2006; Schaefer and Mendelsohn 2008) , and coordination of care has made its way into at least one NSGC practice guideline (Laney et al. 2013) . Preferred practices and performance measures for measuring and reporting care coordination have been published by the National Quality Forum (National Quality Forum 2010). Adapting such measures for genetic counseling coordination of care may be a rich area for future research.
Finally, our study uncovered another cross-cutting theme related to the impact of genetic counselors on family member outcomes. As most healthcare outcomes focus directly on the Genetic counselors serve to decrease the cost of healthcare by providing a less expensive alternative to a physician performing the care as well as reducing the costs associated with inappropriate genetic testing.
Health care costs related to genetic conditions or their symptoms are decreased a Outcome themes were created by grouping related codes from focus group responses to all three of the open-ended questions in the interview guide. Except where noted, themes are listed in descending order beginning with the most commonly elicited theme across all focus groups and questions b Although Bpatient satisfaction^was the least commonly elicited of all outcome themes, it is included with the other client/patient outcomes c Similarly, Bverify insurance coverage^should come after Btimely access to GC^in the rankings, but was kept with other implementation outcomes patient, the potential for genetic counseling to also impact family members may be unique to genetic healthcare providers and represents an important area of further research.
Design Considerations
There are several design considerations that should be considered in evaluating the strengths and limitations of this early phase exploratory research. First, because many discussions were happening simultaneously in a relatively small room, focus groups were not audiotaped. As a result, the richness of participant quotes may have been lost during the notetaking process. Nevertheless, the validity of the data is supported by the following observations: 1) most note takers and all of the focus group leaders reviewed the notes and verified that they were reflective of participant responses; 2) overarching outcomes were still identifiable; and 3) similarities in outcomes elicited across groups suggest that note takers were accurately reporting outcomes identified by participants. Second, the process of combining codes into themes could mask nuances or reduce the specificity of the responses. However, this process helped to conceptualize different types of outcomes.
Third, contextual factors and design considerations could have influenced participant recruitment and/or introduced bias in the frequency of the specific outcomes reported in the focus groups. Our self-selected group of genetic counselors was diverse and did not necessarily have any specific knowledge or understanding of outcomes prior to this educational breakout session. The informational session conducted prior to the focus group served as a brief background on healthcare outcomes. Examples of common outcomes that have been studied in genetic counseling settings, such as satisfaction and knowledge, were briefly reviewed in the presentation and the need to identify and study other outcomes was stressed. In addition, the role of genetic counselors in decreasing genetic testing costs was a focus of a plenary session prior to the EBS.
The wording of focus group questions may also have influenced outcome responses. Follow-up probes specifically mentioned genetic counseling outcomes, yet the three key questions asked participants to consider what would happen if genetic counselors were not here, how genetic counselors differ from other healthcare providers, and how genetic counseling specialties differ. This proved to be an effective means of collecting many responses related to outcomes and those that may be more salient to varying specialties, but responses may have differed if the key questions had directly focused on outcomes. Additionally, the nature of the questions seem to have resulted in more responses that did not fit within the context of client, service, or implementation outcomes and were subsequently discarded. Furthermore, given the question wording, the outcomes elicited may represent genetic counselors' ideal of outcomes, rather than actual outcomes.
Finally, given that outcomes were obtained solely from the perspective of genetic counselors, the list compiled here is unlikely to be comprehensive. Outcomes may be identified and prioritized differently from the perspective of other stakeholders such as patients, payers, and researchers. Further work is necessary to elicit, consolidate and rank the importance of outcomes from multiple stakeholder perspectives, as this was beyond the scope of the current study. Furthermore, these data represent only one cross-section of the genetic counselor population during a discrete time. Consequently, additional research is needed to refine the list of outcomes; and outcomes may be added or deleted as roles of genetic counselors evolve.
Practice and Research Implications
Genetic counseling practice and genetic counseling outcomes research are intricately connected. As healthcare reimbursement is progressively tied to value-of-service, it is imperative for the GC profession to systematically and quantitatively demonstrate the value added by GCs through quality outcomes research that uses validated measures (Burwell 2015; Strauss and Smith 2009 ). Measures to quantify many of the outcomes elicited in our focus groups have been validated in the context of genetic counseling settings (e.g., Genetic counseling satisfaction scale, genetic counseling outcomes scale, State-Trait Anxiety Inventory, Impact of Event Scale) (DeMarco et al. 2004; Hamilton et al. 2009; Keller et al. 2008; Mcallister et al. 2011) . Our study also identified outcomes that are less well studied. Although these could be considered by genetic counselors as potentially helpful and measurable, they may require the validation of additional outcome measures from other fields or the development of new measures.
Similarities in outcomes elicited across genetic counseling specialties in our study suggest a common set of genetic counseling outcomes would likely be appropriate to cover the majority of needs for the profession. However, not all outcomes will be appropriate for every genetic counseling situation and some of the outcomes may be more salient among different specialties. Additionally, different counseling contexts may require modification of standardized questionnaires because information involved in different genetic counseling situations varies widely. Despite the potential need to modify measures used across settings, our outcome descriptions could be useful in the selection of outcomes that could be measured in a variety of situations.
We chose a healthcare outcomes framework to help categorize the genetic counseling outcomes identified in our study because it fit all of the outcome themes we identified, except for those related to family outcomes. However, there may be additional outcomes identified by other stakeholders that also fail to fit within this type of medical services model. As stated by Clarke et al., BNo simple measures of outcomes would be suitable^in the field of genetic counseling (Clarke et al. 1996) . A unique model of genetic counseling outcomes may therefore be warranted to more fully elucidate the complex role of the genetic counselor within healthcare outcomes research and provide a conceptual framework for implementing evidence-based medicine studies for genetic counseling.
Future studies are needed to evaluate genetic counseling outcomes and outcomes measures in different specialties and to compare outcomes across provider type. More work will also be needed to study how utilization of outcomes measures may impact the practice of a genetic counselor, as well as the evolving roles of genetic counselors. Re-evaluation of outcomes measures will likely be necessary over time, particularly as the field experiences changes in practice due to advances in genetics.
Conclusions
This study provides one of the first analyses of genetic counseling outcomes in the United States elicited from the perspective of multiple genetic counselors representing various specialties. Results can serve as a platform from which to build a more well-defined and comprehensive set of outcomes. The ultimate goal is to create a working list of measurable outcomes that genetic counselors can select from and use to document their value and create the evidence-base that will continue to establish the important role of the genetic counselor.
